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(54) INVERTER DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To cool both surfaces of a 
plurality of semiconductor chips, improve cooling 
efficiency, reduce parasitic inductance of wiring, reduce \ ■ 
over-voltage and a loss, improve capacity of current, .% ■ 

and improve even reliability. , ,i ' -;.:>. tv. 

SOLUTION: This inverter device, is constituted by 
providing a plurality of semiconductor elements 2 for i:; 

power, a drive circuit driving a plurality of the vf ^ • -ffi ^! . '% 

semiconductor elements 2 for power, and a control ~L ± f>^.'f ," ' r i g IjilLJj^ p j ~t 

circuit 11 controlling a plurality of the semiconductor -^j^'i: .: ih^ ..• •' |jjv 

elements 2 for power. A first metal electrode 23 is •„*.■: \*& r '^i$! : *- • 

connected to an upper part of a first insulating base . . r 
board 22, a plurality of semiconductor chips 191, 201 are 
connected to an upper part of the first metal electrode r ■ ; .» 
23, a thermal buffer plate 24 is connected to an upper 
part of a plurality of the'semiconductor chips 191, 201, a l . *.« 
second metal electrode 25 is connected to an upper part;- * 
of the thermal buffer plate 24, and a second insulating 
base board 26 is connected to an upper part of the 
second metal electrode 25. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In inverter equipment characterized by providing the following in the upper part of the 1st insulating substrate 
Join the 1st metal electrode and two or more semiconductor chips are joined to the upper part of said 1st metal 
electrode. Inverter equipment characterized by joining heat impingement baffle, joining the 2nd metal electrode to the 
upper part of said heat impingement baffle, joining the 2nd insulating substrate to the upper part of said 2nd metal 
electrode, and growing into the upper part of two or more of said semiconductor chips Two or more power 
semiconductor devices A drive circuit which drives two or more power semiconductor devices concerned A control 
circuit which controls said two or more power semiconductor devices 

[Claim 2] Inverter equipment which makes said 1st metal electrode a collector electrode, uses said 2nd metal electrode 
as an emitter electrode in said inverter equipment according to claim 1, and is characterized by making sense of current 
which prepares output port of said collector electrode, and output port of said emitter electrode in the same direction, 
and flows said 1st metal electrode, and sense of current which flows said 2nd metal electrode counter. 
[Claim 3] It is inverter equipment characterized by considering as metals which said two or more semiconductor chips 
and coefficient of linear expansion approximated, such as Mo, W, Cu-W, and Cu-Mo, as the quality of the material of 
said heat impingement baffle in said inverter equipment according to claim 1 or 2. 

[Claim 4] It is inverter equipment characterized by giving sufficient thickness pulling out the gate and current sense by 
wirebonding from said two or more semiconductor chips as said heat impingement baffle in inverter equipment given in 
any 1 term of said claim 1 thru/or claim 3. 

[Claim 5] Inverter equipment with which the interior joins the 1st liquid cooling condensator along which a refrigerant 
passes by hollow to the lower part of said 1st insulating substrate, and the interior is characterized by having joined the 
2nd liquid cooling condensator along which a refrigerant passes by hollow, and carrying out double side cooling of said 
two or more semiconductor chips in the upper part of said 2nd insulating substrate in inverter equipment given in any 1 
term of said claim 1 thru/or claim 4. 

[Claim 6] It is inverter equipment characterized by considering as metal matrix composite which is the composite 
material of metals, such as aluminum-SiC and Cu-SiC, and ceramics as the quality of the material of said 1st and 2nd 
liquid cooling condensators in said inverter equipment according to claim 5. 

[Claim 7] In said inverter equipment according to claim 5 as the quality of the material of said 1st and 2nd liquid 
cooling condensators It considers as metals, such as copper and aluminum. On the surface of said 1st and 2nd liquid 
cooling condensators aluminum-SiC which has a configuration almost equivalent to said 1st and 2nd insulating 
substrates, Inverter equipment characterized by having joined metal thermal stress impingement baffle made from metal 
matrix composites, such as Cu-SiC, or said 1st and 2nd insulating substrates, and metal thermal stress impingement 
baffle that coefficient of linear expansion approximated, such as Mo and W, and joining to said 1st and 2nd insulating 
substrates. 

[Claim 8] In inverter equipment given in any 1 term of said claim 1 thru/or claim 7 Two or more semiconductor chips 
which constitute a top arm of a three-phase-circuit inverter are joined through said the 1st insulating substrate, and the 
2nd insulating substrate and heat impingement baffle. The 1st and 2nd insulating substrates which join two or more 
semiconductor chips which constitute a bottom arm of said three-phase-circuit inverter through the 3rd insulating 
substrate, and the 4th insulating substrate and heat impingement baffle, and constitute a top arm of said three-phase- 
circuit inverter, The 1 st and 2nd insulating substrates which detach only fixed distance, join the 3rd and 4th insulating 
substrates which constitute a bottom arm of said three-phase-circuit inverter to said 1st liquid cooling condensator, and 
constitute a top arm of said three-phase-circuit inverter, Between the 3rd and 4th insulating substrates which constitute a 
bottom arm of said three-phase-circuit inverter a negative-electrode side connected a conductor and negative-electrode 
side a positive-electrode side connected a positive-electrode side of DC power supply — a conductor and a three-phase- 
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circuit output — inverter equipment characterized by having arranged a laminated circuit board which carried out the 
laminating of the conductor through an insulating material, and joining said 2nd liquid cooling condensator to the upper 
part of said 2nd insulating substrate and the 4th insulating substrate. 

[Claim 9] Inverter equipment characterized by taking out the gate and sense from space of the periphery section formed 
between said 1st and 2nd liquid cooling condensators from said two or more semiconductor chips in said inverter 
equipment according to claim 8 almost in parallel with said 1st and 2nd liquid cooling condensators. 
[Claim 10] between the 2nd liquid cooling condensator which divided said 2nd liquid cooling condensator into two, 
joined to said 2nd insulating substrate and 4th insulating substrate in said inverter equipment according to claim 8, 
respectively, and was divided into said two — a three-phase-circuit output - inverter equipment characterized by taking 
out a conductor. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the inverter equipment constituted by having 
the drive circuit which drives two or more power semiconductor devices and two or more power semiconductor devices, 
and the control circuit which controls two or more power semiconductor devices, especially is small, and its cooling 
effectiveness is good, and its parasitism inductance of wiring is small, and it relates to the reliable inverter equipment 
for electric vehicles for example. 
[0002] 

[Description of the Prior Art] The miniaturization of equipment and high-reliability have been required in the inverter 
equipment applied to recently, for example, an electric vehicle. 

[0003] In this case, in order to plan miniaturization of inverter equipment, and high-reliability, it is necessary to apply 
inverter equipment with the small parasitism inductance of wiring with sufficient cooling effectiveness. 
[0004] Hereafter, this kind of conventional inverter equipment is explained with reference to drawing 1 1 thru/or 
drawing 13 . 

[0005] The plane cross section showing the example of a configuration of the inverter equipment of the former 
[ drawin g 1 1 ], the side cross section showing the example of a configuration of the inverter equipment of the former 
[ drawing 12 ], and drawing 13 are the internal fragmentary sectional views showing the example of a configuration of 
the conventional power semiconductor device. 

[0006] the power semiconductor device 2 by which inverter equipment was attached in the base of the inverter 

equipment case 1 by the mounting screw 3 in drawing 1 1 and drawing 12 , the aluminium electrolytic condenser 4 

which is the capacitor for power supply smooth currently fixed to standing ways 5, and a three-phase-circuit output - it 

consists of current detectors 101-102 which detect the current of conductors 91-93, and a control unit 1 1 . 

[0007] The power semiconductor device 2 and the aluminium electrolytic condenser 4 are electrically connected with 

the conductor 8 by the connection screw thread 6 the conductor 7 and negative-electrode side the positive-electrode 

side. 

[0008] Moreover, passage 15 is established in the base of the inverter equipment case 1, and a power semiconductor 

device 2 is cooled with the refrigerant 14 which flows the interior of the passage 15 concerned. 

[0009] In addition, as a refrigerant 14, the antifreezing solution etc. can be used, for example. 

[0010] On the other hand, the laminating of IGBT191 and the diode 201 is carried out to the upper part of a metal 

electrode 1 8 and a metal electrode 1 8, respectively, and the power semiconductor device 2 is joined to the upper part of 

an insulating substrate 17 and an insulating substrate 17 by the upper part of the metal plate 16 for thermolysis in it, as 

shown in drawin g 13 . 

[001 1] Moreover, IGBT191 and diode 201, the metal electrode 18, and the insulating substrate 17 are contained by the 
package made of resin which has insulation. 

[0012] Furthermore, the metal plate 16 for thermolysis and the package made of resin paste up at the end, and change. 
[0013] In addition, insulating gel is enclosed with the interior of the package made of resin. 

[0014] Moreover, an external drawer terminal, IGBT191, and diode 201 are electrically connected by wirebonding 21. 
[0015] Now, in the power semiconductor device 2 of the inverter equipment constituted as mentioned above, when 
IGBT191 and diode 201 energize, loss occurs. 

[0016] In this case, since the insulating gel which is a heat insulator is enclosed with the upper part of IGBT191 and 
diode 201, the great portion of loss generated for IGBT191 and diode 201 is heat-conducted to the lower metal electrode 
18. And the loss heat-conducted to this metal electrode 18 heat-conducts an insulating substrate 17 to propagation and 
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the metal plate 16 for thermolysis. 

[0017] Moreover, as the metal plate 16 for thermolysis is shown in drawing 12 , pressurization contact is carried out by 
the mounting screw 3 on the base of the inverter equipment case 1, and loss radiates heat with a refrigerant 14. 
[0018] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles in the conventional inverter 
equipment mentioned above. 

[0019] (a) From an external cash-drawer terminal, the loop of the current which flows to an external drawer terminal 
through IGBT191 or diode 201 is large, the parasitism inductance of wiring of the power semiconductor device 2 
interior becomes large, and generating and loss of an overvoltage increase. Moreover, since [ with strong resistance of 
wirebonding 21 ] IGBT191 and diode 201 are electrically connected by wirebonding 21, and a temperature rise becomes 
high, a predetermined energization capacity is not securable. 

[0020] (b) Since the base of the inverter equipment case 1 with which passage 1 5 is constituted is made to carry out 
pressurization contact of the metal plate 16 for thermolysis by the mounting screw 3 in the perimeter of a power 
semiconductor device 2, welding pressure is not equally applied to the metal plate 16 whole for thermolysis. For this 
reason, the contact thermal resistance between the metal plate 16 for thermolysis and the inverter equipment case 1 
becomes very as large as an EQC mostly with the thermal resistance of the power semiconductor device 2 interior, and 
its cooling effectiveness is low. 

[0021] (c) In addition to the trouble of the above (b), the insulating gel which is a heat insulator is enclosed with the 
upper part of IGBT191 and diode 201, and since heat can be radiated only from one side in the generated loss, cooling 
effectiveness is low. Therefore, it cannot respond to improvement in the energization capacity of inverter equipment. 
Moreover, a condensator etc. is enlarged and inverter equipment is also enlarged as a result. 
[0022] The purpose of this invention is to offer the inverter equipment which the internal inductance of a power 
semiconductor device is reduced and can reduce an overvoltage and loss. 

[0023] Moreover, other purposes of this invention are to offer the inverter equipment which the energization capacity of 
a power semiconductor device is raised and can raise reliability. 

[0024] Furthermore, other purposes of this invention are to offer the inverter equipment which cooling effectiveness is 

improved, and a power semiconductor device is miniaturized, and can miniaturize the whole equipment. 

[0025] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in invention corresponding to claim 1 
In inverter equipment constituted by having a drive circuit which drives two or more power semiconductor devices and 
two or more power semiconductor devices concerned, and a control circuit which controls two or more power 
semiconductor devices The 1st metal electrode is joined to the upper part of the 1st insulating substrate. In the upper 
part of the 1st metal electrode Two or more semiconductor chips are joined, heat impingement baffle was joined, the 
2nd metal electrode was joined to the upper part of heat impingement baffle, and the 2nd insulating substrate is joined to 
the upper part of two or more semiconductor chips in it at the upper part of the 2nd metal electrode. 
[0026] Moreover, the 1st metal electrode is made into a collector electrode, the 2nd metal electrode is used as an emitter 
electrode, output port of a collector electrode and output port of an emitter electrode are prepared in the same direction, 
and sense of current which flows the 1st metal electrode, and sense of current which flows the 2nd metal electrode are 
made to counter in inverter equipment of invention corresponding to above-mentioned claim 1 in invention 
corresponding to claim 2. 

[0027] Furthermore, in invention corresponding to claim 3, it is considering as two or more semiconductor chips and 
metals which coefficient of linear expansion approximated, such as Mo, W, Cu-W, and Cu-Mo, as the quality of the 
material of heat impingement baffle in inverter equipment of invention corresponding to above-mentioned claim 1 or 
claim 2. 

[0028] By invention corresponding to claim 4, thickness sufficient as heat impingement baffle to pull out the gate and 
current sense by wirebonding from two or more semiconductor chips is given further again in inverter equipment of 
invention corresponding to any 1 term of above-mentioned claim 1 thru/or claim 3. 

[0029] Therefore, in inverter equipment of invention corresponding to claim 1 thru/or claim 4, by joining heat 
impingement baffle to the upper part of two or more semiconductor chips, joining the 2nd metal electrode to the upper 
part further, and joining the 2nd insulating substrate to the upper part farther, it becomes possible to carry out double 
side cooling of two or more semiconductor chips, taking an insulation, and cooling effectiveness can be improved. 
[0030] Moreover, by preparing output port of a collector electrode, and output port of an emitter electrode in the same 
direction, and making sense of current which flows the 1st metal electrode which is a collector electrode, and sense of 
current which flows the 2nd metal electrode which is an emitter electrode counter, an inductance is offset, it becomes 
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possible to make a parasitism inductance of wiring very small, and an overvoltage and loss can be reduced. 

[0031] Furthermore, by making wiring connection of two or more semiconductor chips with the 1st metal electrode, 

heat impingement baffle, and 2nd metal electrode, compared with a case where wirebonding connects, it is small, and 

resistance can become low, can improve energization capacity and a temperature rise's can improve reliability. 

[0032] It also enables reliability for it to become possible to carry out double side cooling of two or more semiconductor 

chips, to improve cooling effectiveness, to become possible to reduce a parasitism inductance of wiring further, to 

reduce an overvoltage and loss, to improve energization capacity, and to improve by the above. 

[0033] On the other hand, in invention corresponding to claim 5, in inverter equipment of invention corresponding to 

any 1 term of above-mentioned claim 1 thru/or claim 4, the interior joins the 1st liquid cooling condensator along which 

a refrigerant passes by hollow, the interior joins the 2nd liquid cooling condensator along which a refrigerant passes by 

hollow to the upper part of the 2nd insulating substrate, and double side cooling of two or more semiconductor chips is 

carried out to the lower part of the 1st insulating substrate. 

[0034] Moreover, in invention corresponding to claim 6, it is considering as metal matrix composite which is the 
composite material of metals, such as aluminum-SiC and Cu-SiC, and ceramics in inverter equipment of invention 
corresponding to above-mentioned claim 5 as the quality of the material of the 1st and 2nd liquid cooling condensators. 
[0035] Therefore, it sets to inverter equipment of invention corresponding to claim 5 and claim 6. By joining and 
carrying out double side cooling of two or more semiconductor chips, and the 1st liquid cooling condensator and the 
2nd liquid cooling condensator It adds to doing so the same operation as inverter equipment of invention corresponding 
to said claim 1 thru/or claim 4. Contact thermal resistance between condensators like the conventional inverter 
equipment mentioned above can be lost, double side cooling can become still more possible, thermal resistance can be 
halved, and cooling effectiveness can be improved further. 

[0036] Contact thermal resistance is lost and the above enables it to improve cooling effectiveness further. 
[0037] In inverter equipment of invention corresponding to above-mentioned claim 5 by invention corresponding to 
claim 7 furthermore, as the quality of the material of the 1st and 2nd liquid cooling condensators It considers as metals, 
such as copper and aluminum. On the surface of the 1st and 2nd liquid cooling condensators aluminum-SiC which has a 
configuration almost equivalent to the 1st and 2nd insulating substrates, Thermal stress impingement baffle made from 
metal matrix composites, such as Cu-SiC, or the 1st and 2nd insulating substrates, and metal thermal stress impingement 
baffle that coefficient of linear expansion approximated, such as Mo and W, were joined, and it has joined to the 1st and 
2nd insulating substrates. 

[0038] Therefore, it sets to inverter equipment of invention corresponding to claim 7. Between the 1st insulating 
substrate and the 2nd insulating substrate, the 1st liquid cooling condensator, and the 2nd liquid cooling condensator By 
joining thermal stress impingement baffle which has coefficient of linear expansion of both cadaveric position It adds to 
doing so the same operation as inverter equipment of invention corresponding to said claim 1 thru/or claim 6. The 
quality of the material of the 1st liquid cooling condensator and the 2nd liquid cooling condensator also as metals, such 
as copper with a large coefficient of linear expansion, and aluminum A crack by thermal stress of the 1st insulating 
substrate and the 2nd insulating substrate can be prevented. Since it becomes possible to make it metals which 
processing with it can do the quality of the material of the 1st liquid cooling condensator and the 2nd liquid cooling 
condensator, and can process by this a fin which are various heating area expansion means, and are hard to destroy 
compared with metal matrix composite, such as copper and aluminum, cooling effectiveness is improved further, and 
manufacture also becomes easy and reliability's can improve. [ large and thermal conductivity and ] [ more complicated 
than metal matrix composite ] Moreover, since thermal resistance from a junction per one chip to cooling water is 
mostly halved compared with the conventional inverter equipment mentioned above, cooling effectiveness and 
reliability can be improved further and inverter equipment can be simplified. 

[0039] Contact thermal resistance is lost and the above enables it to improve cooling effectiveness further. 
[0040] In inverter equipment of invention corresponding to any 1 term of above-mentioned claim 1 thru/or claim 7 by 
invention corresponding to claim 8 on the other hand Two or more semiconductor chips which constitute a top arm of a 
three-phase-circuit inverter are joined through the 1st insulating substrate, and the 2nd insulating substrate and heat 
impingement baffle. The 1st and 2nd insulating substrates which join two or more semiconductor chips which constitute 
a bottom arm of a three-phase-circuit inverter through the 3rd insulating substrate, and the 4th insulating substrate and 
heat impingement baffle, and constitute a top arm of a three-phase-circuit inverter, The 1 st and 2nd insulating substrates 
which detach only fixed distance, join the 3rd and 4th insulating substrates which constitute a bottom arm of a three- 
phase-circuit inverter to the 1st liquid cooling condensator, and constitute a top arm of a three-phase-circuit inverter, 
Between the 3rd and 4th insulating substrates which constitute a bottom arm of a three-phase-circuit inverter a negative- 
electrode side connected a conductor and negative-electrode side a positive-electrode side connected a positive- 
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electrode side of DC power supply - a conductor and a three-phase-circuit output ~ a laminated circuit board which 

carried out the laminating of the conductor through an insulating material has been arranged, and the 2nd liquid cooling 

condensator is joined to the upper part of the 2nd insulating substrate and the 4th insulating substrate. 

[0041] Moreover, in invention corresponding to claim 9, the gate and sense are taken out from space of the periphery 

section formed between the 1st and 2nd liquid cooling condensators from two or more semiconductor chips in inverter 

equipment of invention corresponding to above-mentioned claim 8 almost in parallel with the 1st and 2nd liquid cooling 

condensators. 

[0042] furthermore, between the 2nd liquid cooling condensator which divided the 2nd liquid cooling condensator into 
two, joined to the 2nd insulating substrate and the 4th insulating substrate in inverter equipment of invention 
corresponding to above-mentioned claim 8 in invention corresponding to claim 10, respectively, and was divided into 
two - a three-phase-circuit output - a conductor is taken out. 

[0043] Therefore, it sets to inverter equipment of invention corresponding to claim 8 thru/or claim 10. Two or more 
semiconductor chips which constitute a top arm of a three-phase-circuit inverter are joined through the 1st and 2nd 
insulating substrates and heat impingement baffle. The 1st and 2nd insulating substrates which join two or more 
semiconductor chips which constitute a bottom arm through the 3rd and 4th insulating substrates and heat impingement 
baffle, and constitute a top arm, Between the 1st and 2nd insulating substrates which detach only fixed distance, join the 
3rd and 4th insulating substrates which constitute a bottom arm to the 1st liquid cooling condensator, and constitute a 
top arm, and the 3rd and 4th insulating substrates which constitute a bottom arm a negative-electrode side connected a 
conductor and negative-electrode side a positive-electrode side connected a positive-electrode side of DC power supply 
- a conductor and a three-phase-circuit output - by arranging a laminated circuit board which carried out the laminating 
of the conductor through an insulating material, and joining the 2nd liquid cooling condensator to the upper part of the 
2nd and 4th insulating substrates doing so the same operation as inverter equipment of invention corresponding to said 
claim 1 thru/or claim 7 - in addition, even if it carries out double side cooling of two or more semiconductor chips, a 
parasitism inductance of wiring can constitute a three-phase-circuit inverter from simple structure small. 
[0044] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to details with reference 
to a drawing. 

[0045] (The gestalt of the 1st operation: Correspond to claim 1 thru/or claim 4) The partial drawing of longitudinal 
section showing the example of a mounting configuration of the semiconductor chip in inverter equipment according 
[ drawing 1 ] to the gestalt of this operation, an A-A cross section [ in / in drawing 2 / drawing 1 ], and drawing 3 are the 
B-B cross sections in drawing 1 . 

[0046] In drawing 1 thru/or drawing 3 , the 1st metal electrode 23 is joined to the upper part of the 1st insulating 
substrate 22. 

[0047] Moreover, IGBT191 and diode 201 which are a semiconductor chip are joined to the upper part of the 1st metal 
electrode 23 with elevated-temperature solder. 

[0048] Furthermore, the heat impingement baffle 24 is joined to the upper part of IGBT191 and diode 201 with 
elevated-temperature solder. 

[0049] Moreover, the 2nd metal electrode 25 is joined to the upper part of the heat impingement baffle 24 with elevated- 
temperature solder. 

[0050] Furthermore, the 2nd insulating substrate 26 is joined to the upper part of the 2nd metal electrode 25. 
[0051] In addition, IGBT191 and diode 201 are made into three parallel forms in drawing 1 thru/or drawing 3 . 
[0052] On the other hand, the 1st metal electrode 22 was made into the collector electrode, the 2nd metal electrode 25 
was used as the emitter electrode, and the output port 27 of a collector electrode and the output port 28 of an emitter 
electrode are formed in the same direction. 

[0053] Moreover, as the quality of the material of the heat impingement baffle 24, IGBT191 and diode 201 which are a 
semiconductor chip, and coefficient of linear expansion approximated, for example, it is considering as metals, such as 
Mo, W, Cu-W, and Cu-Mo. 

[0054] Furthermore, sufficient thickness to pull out the gate wirebonding 29 and the current sense wire bonding 3 1 as 
heat impingement baffle 24 from IGBT191 which is a semiconductor chip is given. 

[0055] Next, in the inverter equipment by the gestalt of this operation constituted as mentioned above, when the heat 
impingement baffle 24 is joined by the upper part of IGBT191 and FRD201, the 2nd metal electrode 25 is joined by the 
upper part and the 2nd insulating substrate 26 is further joined by the upper part, double side cooling of IGBT191 and 
FRD201 can be carried out, taking an insulation. 

[0056] Moreover, compared with the case where IGBT191 and diode 201 are connected by wirebonding by making 
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wiring connection with the 1st metal electrode 22, heat impingement baffle 24, and 2nd metal electrode 25, it is small, 
and resistance can become low, can improve energization capacity and a temperature rise's can improve reliability. 
[0057] Furthermore, the output port 27 of a collector electrode and the output port 28 of an emitter electrode are formed 
in the same direction, when the sense of the current which flows the 1st metal electrode 23 which is a collector 
electrode, and the sense of the current which flows the 2nd metal electrode 25 which is an emitter electrode have 
countered, an inductance is offset and the parasitism inductance of wiring can be made very small. 
[0058] It becomes possible to carry out double side cooling of IGBT191 and the diode 201 with the inverter equipment 
by the gestalt of this operation, as mentioned above, and cooling effectiveness is improved, and it becomes possible to 
reduce the parasitism inductance of wiring further, and also enables reliability to reduce an overvoltage and loss, to 
improve energization capacity, and to improve. 

[0059] (The gestalt of the 2nd operation: Correspond to claim 5 and claim 6) Drawing 4 is the partial drawing of 
longitudinal section showing the example of a configuration of the inverter equipment by the gestalt of this operation, it 
gives the same sign to the same portion as d rawing 1 thru/or drawin g 3 , omits the explanation, and describes only a 
portion different here. 

[0060] In drawing 4 , the interior has joined the 1st liquid cooling condensator 33 along which a refrigerant passes by 
hollow with low-temperature solder to the lower part of the 1st insulating substrate 22. 

[0061] Moreover, the interior has joined the 2nd liquid cooling condensator 34 along which a refrigerant passes by 
hollow with low-temperature solder to the upper part of the 2nd insulating substrate 26. 

[0062] Thereby, it is made to carry out double side cooling of IGBT191 and diode 201 which are a semiconductor chip. 
[0063] Furthermore, as the quality of the material of the 1st liquid cooling condensator 33 and the 2nd liquid cooling 
condensator 34, it is considering as the metal matrix composite which is the composite material of metals, such as 
aluminum-SiC and Cu-SiC, and the ceramics, for example. 

[0064] Next, in the inverter equipment by the gestalt of this operation constituted as mentioned above, the same 
operation effect as the inverter equipment of the gestalt of the 1st operation mentioned above can be done so. 
[0065] Furthermore, by joining and carrying out double side cooling of IGBT191 and diode 201, and the 1st liquid 
cooling condensator 33 and the 2nd liquid cooling condensator 34 in addition to this, the contact thermal resistance 
between condensators like the conventional inverter equipment mentioned above can be lost, double side cooling can 
become still more possible, thermal resistance can be halved, and cooling effectiveness can be improved further. 
[0066] As mentioned above, with the inverter equipment by the gestalt of this operation, contact thermal resistance is 
lost and it becomes possible to improve cooling effectiveness further. 

[0067] (The gestalt of the 3rd operation: Correspond to claim 7) Drawing 5 is the partial drawing of longitudinal section 
showing the example of a configuration of the inverter equipment by the gestalt of this operation, it gives the same sign 
to the same portion as drawing 1 thru/or drawing 4 , omits the explanation, and describes only a portion different here. 
[0068] In drawing 5 , it is considering, for example as metals, such as copper and aluminum, as the quality of the 
material of the 1st liquid cooling condensator 33 and the 2nd liquid cooling condensator 34. 

[0069] moreover, in the surface of the 1st liquid cooling condensator 33 and the 2nd liquid cooling condensator 34 Have 
a configuration almost equivalent to said 1st insulating substrate 22 and 2nd insulating substrate 26. For example, the 
thermal stress impingement baffle 35 made from metal matrix composites, such as aluminum-SiC and Cu-SiC, or said 
1st insulating substrate 22 and the 2nd insulating substrate 26, and a coefficient of thermal expansion approximated. For 
example, the metal thermal stress impingement baffle 35, such as Mo and W, was joined, and it has joined to said 1 st 
insulating substrate 22 and 2nd insulating substrate 26. 

[0070] On the other hand, as the manufacture method, the 1st liquid cooling condensator 33 and the 2nd liquid cooling 
condensator 34 are manufactured first. 

[0071] Next, IGBT191 which are the 1st metal electrode 23 and a semiconductor chip and diode 201, the heat 
impingement baffle 24, and the 2nd metal electrode 26 are joined with 300 degrees C - about 400 degrees C elevated- 
temperature solder. 

[0072] And the laminating of the 2nd liquid cooling condensator 34 is carried out to the 1st liquid cooling condensator 
33, the thermal stress impingement baffle 35, the 1st insulating substrate 22, and the 2nd insulating substrate 26 at the 
last, for example, how to solder the thermal stress impingement baffle 35 with the liquid cooling condensators 33 and 34 
and insulating substrates 22 and 26 can be considered with 180 degrees C - about 200 degrees C low-temperature solder. 

[0073] Moreover, the way the quality of the material of the 1st liquid cooling condensator 33 and the 2nd liquid cooling 
condensator 34 manufactures SiC to a condensator and one at the cast of aluminum when the quality of the material of 
the thermal stress impingement baffle 35 is aluminum-SiC with aluminum etc. is considered. 
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[0074] Next, in the inverter equipment by the gestalt of this operation constituted as mentioned above, the same 
operation effect as the 1st mentioned above and the inverter equipment of the gestalt of the 2nd operation can be done 
so. 

[0075] Furthermore, in addition, between the 1st insulating substrate 22 and the 2nd insulating substrate 26, the 1st 
liquid cooling condensator 33, and the 2nd liquid cooling condensator 34 By joining the thermal stress impingement 
baffle 35 which has the coefficient of linear expansion of both cadaveric position The crack according to the thermal 
stress of the 1st insulating substrate 22 and the 2nd insulating substrate 26 also considering the quality of the material of 
the 1st liquid cooling condensator 33 and the 2nd liquid cooling condensator 34 as metals, such as copper with a large 
coefficient of linear expansion and aluminum, can be prevented. 

[0076] Since it becomes possible to make it metals which processing with it can do the quality of the material of the 1 st 
liquid cooling condensator 33 and the 2nd liquid cooling condensator 34, and can process by this the fin which are 
various heating area expansion means, and are hard to destroy compared with metal matrix composite, such as copper 
and aluminum, cooling effectiveness is improved further, and manufacture also becomes easy and reliability's can 
improve. [ large and thermal conductivity and ] [ more complicated than metal matrix composite ] 
[0077] Moreover, with the conventional inverter equipment shown in said drawing 1 1 thru/or drawing 13 , it is 
IGBT191. The thermal resistance from the junction per one chip to cooling water is IGBT191 by the configuration of 
inverter equipment like [ although it is about 0.304 K/W ] the gestalt of this operation as shown in drawing 5 . The 
thermal resistance from the junction per one chip to cooling water serves as about 0.19 K/W, and thermal resistance is 
halved mostly. 

[0078] In addition to this doing so the same operation effect as the 1st mentioned above and the inverter equipment of 
the gestalt of the 2nd operation, cooling effectiveness and reliability can be improved further and inverter equipment can 
be simplified. 

[0079] As mentioned above, with the inverter equipment by the gestalt of this operation, contact thermal resistance is 
lost and it becomes possible to improve cooling effectiveness further. 

[0080] The transverse-plane cross section showing the example of a configuration of inverter equipment according 
[ drawin g 6 ] to the gestalt of this operation, (The gestalt of the 4th operation: Correspond to claim 8 thru/or claim 10) 
The plane cross section showing the example of a configuration of inverter equipment according [ drawing 7 ] to the 
gestalt of this operation, The side elevation showing the example of a configuration of inverter equipment according 
[ drawin g 8 ] to the gestalt of this operation, the perspective diagram showing the example of a configuration of inverter 
equipment according [ drawing 9 ] to the gestalt of this operation, It is the circuit diagram showing the example of a 
configuration of the inverter equipment by the gestalt of the drawing 10 book operation, and the same sign is given to 
the same portion as drawing 1 thru/or drawing 5 , the explanation is omitted, and only a portion different here is 
described. 

[0081] In drawing 6 thru/or drawing 10 , IGBT191 and FRD201 which are the semiconductor chip which constitutes the 
top arm of U phase of the three-phase-circuit inverter shown in drawing 10 are joined through said the 1st insulating 
substrate 22, and the 2nd insulating substrate 26 and heat impingement baffle 24. 

[0082] In addition, with the gestalt of this operation, IGBT191 and FRD201 are taken as three parallel forms. 
[0083] Moreover, IGBT195 and diode 205 which are the semiconductor chip which constitutes the top arm of W phase 
of IGBT193 which is the semiconductor chip which constitutes the top arm of V phase of the three-phase-circuit 
inverter shown in drawing 10 and diode 203, and the three-phase-circuit inverter shown in drawing 10 as well as the 
case of the above-mentioned U phase are also joined through said the 1st insulating substrate 22, and the 2nd insulating 
substrate 26 and heat impingement baffle 24. 

[0084] IGBT192 and diode 202 which are the semiconductor chip which, on the other hand, constitutes the bottom arm 
of U phase of the three-phase-circuit inverter shown in drawing 10 are joined like the case of the above-mentioned top 
arm through the 3rd insulating substrate 37, and the 4th insulating substrate 38 and heat impingement baffle 24. 
[0085] Moreover, IGBT196 and diode 206 which are the semiconductor chip which constitutes the bottom arm of W 
phase of IGBT194 which is the semiconductor chip which constitutes the bottom arm of V phase of the three-phase- 
circuit inverter shown in drawing 10 and diode 204, and the three-phase-circuit inverter shown in drawing 10 as well as 
the case of the above-mentioned U phase are also joined through the 3rd insulating substrate 37, and the 4th insulating 
substrate 38 and heat impingement baffle 24. 

[0086] Only fixed distance detached the 1st insulating substrate 22 and the 2nd insulating substrate 26 which, on the 
other hand, constitute the top arm of the three-phase-circuit inverter shown in drawing 10 , and the 3rd insulating 
substrate 37 and 4th insulating substrate 38 which constitute a bottom arm, and it has joined to said 1st liquid cooling 
condensator 33. 
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[0087] moreover, the negative-electrode side connected a conductor 39 and negative-electrode side the positive- 
electrode side connected the positive-electrode side of DC power supply between the 1st insulating substrate 22 and the 
2nd insulating substrate 26 which constitute the top arm of the three-phase-circuit inverter shown in drawing 10 , and 
the 3rd insulating substrate 37 and the 4th insulating substrate 38 which constitute a bottom arm - a conductor 40 and a 
three-phase-circuit output ~ the laminated circuit board 43 which carried out the laminating of the conductor 41 through 
the insulating material 42 is arranged. 

[0088] Furthermore, said 2nd liquid cooling condensator 34 is joined to the upper part of the 2nd insulating substrate 26 
and the 4th insulating substrate 38. 

[0089] between the 2nd liquid cooling condensator 34 which divided the liquid cooling condensator 34 of the above 2nd 
into two, joined to the 2nd insulating substrate 26 and the 4th insulating substrate 38 on the other hand, respectively, 
joined to the 2nd insulating substrate 26 and the 4th insulating substrate 38, respectively, and was divided into the 
above-mentioned two - a three-phase-circuit output - the conductor 41 is taken out. 

[0090] Moreover, between the perimeter of the 1st liquid cooling condensator 33 and the 2nd liquid cooling condensator 
34 and the 2nd liquid cooling condensator 34 divided into the above-mentioned two is sealed with the package 44 which 
has insulation. 

[0091] Furthermore, insulating polymeric materials are enclosed with the interior of a package 44. 
[0092] The gate 45 and the current sense 46 are taken out from the space 47 of the periphery section formed between the 
1st liquid cooling condensator 33 and the 2nd liquid cooling condensator 34 further again from IGBT 191-196 which is 
a semiconductor chip almost in parallel with the 1st liquid cooling condensator 33 and the 2nd liquid cooling 
condensator 34. 

[0093] Next, in the inverter equipment by the gestalt of this operation constituted as mentioned above, the same 
operation effect as the 1st mentioned above thru/or the inverter equipment of the gestalt of the 3rd operation can be done 
so. 

[0094] Furthermore, IGBT191 and FRD201 which constitute the top arm of a three-phase-circuit inverter [ in addition, ] 
It is joined through the 1st insulating substrate 22, and the 2nd insulating substrate 26 and heat impingement baffle 24. 
The 1st insulating substrate 22 and 2nd insulating substrate 26 which IGBT 192 and diode 202 which constitute a bottom 
arm are joined through the 3rd insulating substrate 37, and the 4th insulating substrate 38 and heat impingement baffle 
24, and constitute a top arm, The 1st insulating substrate 22 and 2nd insulating substrate 26 from which only fixed 
distance is separated from, it is joined to the 1st liquid cooling condensator 33, and the 3rd insulating substrate 37 and 
4th insulating substrate 38 which constitute a bottom arm constitute a top arm, Between the 3rd insulating substrate 37 
and the 4th insulating substrate 38 which constitute a bottom arm The laminated circuit board 43 which carried out the 
laminating of the conductor 41 through the insulating material 42 is arranged, the negative-electrode side connected a 
conductor 39 and negative-electrode side the positive-electrode side connected the positive-electrode side of DC power 
supply - a conductor 40 and a three-phase-circuit output - When the 2nd liquid cooling condensator 34 is joined by the 
upper part of the 2nd insulating substrate 26 and the 4th insulating substrate 38 Even if it carries out double side cooling 
of IGBT 191-196 and the diodes 201-206, the parasitism inductance of wiring can constitute a three-phase-circuit 
inverter from simple structure small. 

[0095] As mentioned above, even if it carries out double side cooling of two or more semiconductor chips, with the 
inverter equipment by the gestalt of this operation, the parasitism inductance of wiring becomes possible [ constituting a 
three-phase-circuit inverter from simple structure small ]. 
[0096] 

[Effect of the Invention] It becomes possible according to the inverter equipment of this invention, as explained above 
to carry out double side cooling of two or more semiconductor chips, and cooling effectiveness is improved, and it 
becomes possible to reduce the parasitism inductance of wiring further, and also enables reliability to reduce an 
overvoltage and loss, to improve the energization capacity of inverter equipment, and to improve. 
[0097] Moreover, even if it carries out double side cooling of two or more semiconductor chips, the parasitism 
inductance of wiring becomes possible [ constituting a three-phase-circuit inverter from simple structure small ]. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 7] 
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[Drawin g^] 
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[Drawing 11] 
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